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Legend to Fig. 1 

A. Ras-GRF2: schematic diagram showing domain structure in amino-to-carboxy orientation. GRF1 is similar, but 
lacks an obvious DB sequence. Domain definitions: PH, pleckstrin homology; cc, coiled coil; !Q, iiimaquinone 
domain; DH, Dbl homology; REM, Ras exchanger motif; PEST, rich in proline/glutamate/serine/threonine residues; 
DB, destruction box; Cdc25, Cdc25p homology. The DB motif is located within the PEST region. Proteins known to 
interact with GRF2 are indicated: Ras, Rac and calmodulin (CaM). Ref. Fam et al. 1997. 



B, A genetic pathway in fission yeast (after Verdi et al. 1998) containing gene products corresponding to human 
proteins described in this invention as forming part of a complex of interacting proteins. 

C. A protein complex isolated from human 293 epithelial cells that contains GRF2, Skb1 and Ndr— homologs of yeast 
proteins known to inhibit mitosis and maintain polarized cell growth. Shown in grey are known GRF2 interactions with 
proteins Ras and Rac and the coupling of these interactions to MAPK pathways. 



Figure 2 




Legend to Fig. 2 

Colloidal Coomassie Blue (on the left) and silver (on the right) 
stained SDS-polyacrylamide gels containing the GRF2 protein 
complex (lanes 2 and 4). Lanes 1 and 3 contain protein standards 
of the indicated molecular masses (in kilodaltons). Arrows indicate 
the positions of the indicated proteins. Their unambiguous identities 
were assigned following excision of these stained bands, digestion 
with trypsin, analysis by mass spectrometry, and protein database 
searching. 
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Peptide 71 (num. hits = 59) 



(1.0) EFPSSFESLVR 



(17.0) 




1 MR KETPPPLV PPAAREWNLP PNAPACMER Q LEAARY RSDG ALLLGASSLS 
51 GRCWAGSLWL FKD PCAAPNE GFCSAGVQTE AGVADLTWVG ERGILVASDS 
101 GAVELWELDE NETLIVSKFC KYEHDDIVST VSVLSSGTQA VSGSKD ICIK 
151 VWDLAQQWL SSYRAHAAOV TCVAASPHKD SVFLSCSEDN RILLWDTR CP 
201 KPASQIGCSA PGYLPTSLAW HPQQSEVFVF GDENGTVSLV DTKSTSCVLS 
251 SAVHSQCVTG LVFSPHSVPF LASLSEDCSL AVLDSSLSEL FRSQAHRDFV 
301 RDATWSPLNH SLLTTVGWDH QWHHWPTE PLPAPGPASV TE 



Fig Full-length protein sequence for EST6593318/EST5339315 
protein. Peptides used to identify EST6593318/EST5339315 
protein are underlined, or double underlined for adjacent 
peptides. The full-length cDNA was cloned by PGR amplification 
with a specific primer for the 5* end of EST6593318 and an 
oligo dT primer. The predicted protein contains 6 WD40 repeats 
in the centre of the molecule and unique N- and C-terminal 
sequences . 
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FIGURE 7 
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FIGURE 7 (continued) 
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Figure 1 1 . Protocol for the in gel digestion of proteins and the recovery of peptides for 
analysis by mass spectrometry. 



1. 


Excise the spot/band of interest, cut the fragment into smaller pieces 


2. 


Shrink the gel pieces in acetonitrile for approx. 10 min. Remove excess 




acetonitrile, and dry under vacuum with centrifugation (SpeedVac). 


3. 


Cover gel pieces with 10 mM dithiothreitol (DTT) in 50-100 mM 4HCO3. 


4. 


Cool to room temp, remove DTT solution and add equal volume of 55 




mM iodoacetamide in 50-100 mM NH4HC03. Incubate for 45 min in 




dark with occasional stirring. 


5. 


Rinse the gel with 50-100 jil aliquots of 50-100 mM NH4HCO3 for 10 




min and remove excess. 


6. 


Shrink the gel with acetonitrile for 10 min and remove excess 


7. 


Swell the gel with 50-100 mM NH4HCO3, and shrink again with 




acetonitrile. 


8. 


Remove excess liquid and dry down using a SpeedVac. 


9. 


Swell gel pieces at 4 °C for 45 min in buffer containing trypsin and 50 




mM NH4HCO3. (Approx. 5 pL/mm 2 gel). The gel pieces should just be 




covered. (Trypsin solution at 12.5 ng/^L is typically used for silver 




stained gels) 


10. Digest overnight at 37 °C (or at least for 3 h). 


11. Centrifuge gel pieces and collect supernatant. 


12. Further extract peptides by one change of 20 mM NH4HCO3 followed by 




centrifugation and pool supernatant. 


13. Further extract with three changes of 5% formic acid in 50% CH 3 CN (20 




min between changes) at room temp. 


14. 


Dry sample down in SpeedVac until desired volume has been reached or 




to dryness. 



Figure 12. Protocol for preparation of mass spectrometry samples. Desalting using 
ZipTip and application of sample to MALDI plate for MALDI-TOF MS analysis. 



Desalting: 

1 . The sample (Step 14 in Table 1 .0) should be either a) resuspended in 5% 
(v/v) methanol and 5%(v/v) formic acid or b) at least acidified by the 
addition of formic acid. 

2. Wash ZipTips (Millipore) by pipetting in and out of the tip three aliquots 
of 60% (v/v) Methanol and 5% (v/v) formic acid solution. 

3. Equilibrate the tips with 5% (v/v) methanol and 5% (v/v) formic acid 

4. Extract the analytes from the sample by pipetting it up and down 1 0 to 20 
times 

5. Wash the tip with a solution of 5% (v/v) methanol and 5% (v/v) formic 
acid. 

6. Elute the analytes off the tip using (3 ul) of a solution of 60% (v/v) 
methanol and 5% (v/v) formic acid. 



Application to MALDI plate: 

1 . Prepare a fresh saturate solution of a-cyano-4-hydroxy-cinnamic acid 
(doubly re-crystallized) in 50% (v/v) acetonitrile 0.3% (v/v) 
trifluoroacetic acid. 

2. Take 0.5 |al of sample (eluent in step 6 of the desalting protocol) and pipet 
onto one position on the MALDI plate. 

3. Immediately add 0.5 jil of the saturate matrix solution (from step 1) and 
allow to air dry for at least 5 minutes. 

4. Repeat the process for all samples. 

5. Install the plate in the MALDI-TOF MS. 
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